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Pulmonary contusions due to thoracic trauma can potentially lead to acute respiratory distress syndrome. 1 Injurious invasive mechanical ventilation (IMV) (tidal volume greater than 6-8 ml/kg predicted body weight (PBW)) can result in ventilator-induced lung injury (VILI). 2 In patients with 'injured lungs', low tidal volume ventilation (<6-8 ml/kg PBW) has been shown to improve outcomes. 3, 4 It is therefore of paramount importance that 'non-injurious' ventilatory strategy is adopted in the high-risk thoracic trauma patient with pulmonary contusions. A recent French observational study (published recently in the Journal of the Intensive Care Society) showed a high rate of compliance with a low tidal volume invasive ventilation strategy in patients with severe blunt chest trauma. 5 We sought to determine the rate of adherence to low tidal volume ventilation, and association between tidal volume delivered and patient-relevant outcomes in a cohort of mechanically ventilated patients with chest trauma in a UK tertiary trauma intensive care unit.
Following institutional approval, a cohort of 98 consecutive trauma patients with pulmonary contusions (between August 2016 and August 2017) requiring IMV on intensive care unit (ICU) were retrospectively reviewed. The primary end-point was rate of adherence to low tidal volume for the duration of IMV. Simple descriptive comparison between groups was undertaken either by chi-squared tests (categorical data comparison) or Wilcoxon Rank Sum (non-parametric continuous data). Univariable and multivariable logistic regression was used to construct a predictive model for non-adherence to low tidal volume ventilation.
Ninety-eight patients were included in the analysis. The median (IQR [range]) age (years) was 33.4 (24-48. 4 [16.7-91 .8]) with 85% of the population studied being male. The median tidal volume (ml) delivered in this cohort was 541 (504-589.5 [366-820]) and tidal volume (ml/kg PBW) was 8.0 (7.2-8.6 [5.2-13.4]). Fifty patients (51%) received tidal volume greater than 8 ml/kg PBW and only six patients (6.1%) received tidal volumes between 6 and 6.5 ml/kg PBW. Apart from two variables (height, blood transfusion during IMV) there were no statistically significant differences in baseline characteristics or clinically important outcomes (ICU and hospital length of stay (LOS), ICU mortality) between high (>8 ml/kg PBW) and low (6-8 ml/kg PBW) tidal volume IMV groups ( Table 1 (Figure 1) . The relationship (correlation) between tidal volume and height, body mass index and P a CO 2 is shown in Figure 2 .
In chest trauma patients, low tidal volume ventilatory strategy is underutilised within our institution. Shorter patients (with lower PBW) where more likely to receive 'injurious' tidal volume (>8 ml/kg PBW) with a consequent tendency for higher body mass index. Low adherence rate in obese patients could potentially be explained by prescription of tidal volumes based on actual body weight and concerns relating to lung collapse at low tidal volumes. The association between blood transfusion requirements and use of 'injurious' tidal volume may reflect transfusion-related circulatory overload or even lung injury leading to respiratory insufficiency and attempts to correct impaired gas exchange. Nonadherence was predicted with moderate discriminative ability. There is a need for continuous education and further investigation focusing on identifying barriers to adherence to best practice and strategies to overcome them. The performance of our prediction model needs to be externally validated in a larger cohort. 
